C OMPUTERIZED tomography (CT) has
proven reliable in the rapid, noninvasive diagnosis of intracranial hemorrhage. 1,5-9,~2,x~ It has been shown to demonstrate accurately the presence, size, and location of acute hematomas. These features make CT scanning particularly valuable in the diagnosis of cerebellar hemorrhage where emergency surgical intervention is often life-saving) ,n,~2 The object of this investigation was to study the role of CT scanning in the management of patients with a cerebellar hemorrhage.
Analysis of Cases
Ten adult patients with cerebellar hemorrhage diagnosed by CT were seen at the Montreal Neurological Institute from September, 1973 , to June, 1977 . The six female and four male patients ranged in age from 34 to 70 years (mean, 60 years).
Etiology
Hypertension, the most frequent etiological factor, was thought to be responsible for hemorrhage in seven cases. These patients had a well documented history of hypertension and clinical findings indicative of preexisting hypertensive vascular disease. Hemorrhage in one case was thought to be related to sarcoid vasculitis. The cause of spontaneous cerebellar hemorrhage in two cases was not defined. 
Clinical Presentation
The presenting symptoms are listed in Table 1 , and the neurological findings in Table 2 . Clinically, there appeared to be two basic groups. The first group, consisting of six patients, developed findings of brain-stem dysfunction at an early stage. Four patients in this group experienced early, sudden loss of consciousness. The clinical course in Group 1 patients was generally one of progressive deterioration, although transient improvement in the level of consciousness lasting less than 6 hours was observed in three of the four patients who primarily lost consciousness. Cerebellar signs such as dysequilibrium and limb ataxia were demonstrated at the time of admission in one patient only. All patients in Group 1 were diagnosed initially as having intracranial hemorrhage with cerebellar hemorrhage strongly suspected in one.
The second group, consisting of four patients, ran a more benign course. The neurological findings were indicative of a cerebellar lesion and signs of secondary brain-stem compression were mild or absent. The patients in this group remained alert and oriented. These patients were diagnosed initially as having either cerebellar hemorrhage or infarction.
Diagnosis
The 10 patients had a total of 16 CT scans performed on either an EMI head scanner or an EMI body scanner. The results of the initial scans are listed in Table 3 . Five of the six patients in clinical Group 1 had a cerebellar hematoma 3 cm or greater in transverse diameter. All of the patients in this group were found to have moderate-to-severe dilatation of the third and lateral ventricles ( Fig. 1 ) and intraventricular extension of hemorrhage was identified in three. The four patients in clinical Group 2 were found to have a relatively small hematoma measuring less than 3 cm. There was no evidence of significant cerebrospinal fluid obstruction in these cases (Fig. 2) . None of the patients had evidence of intraventricular extension of the hemorrhage. The density of the hematomas in both groups initially ranged from +30 to +45 Hounsfield units.
Follow-up studies in those surviving patients not undergoing surgery revealed resolution of the intraparenchymal clot over a CT evaluation of eerebellar hemorrhage 4-week period. The hematoma gradually decreased in size with attenuation of density readings. The higher density core invariably was surrounded by a low density rim, probably representing edematous brain. There was no apparent progression of mass effect.
Vertebral angiography was performed in four cases. An avascular posterior fossa mass was identified in the two patients from Group 1 so examined. One patient from Group 2 had findings suggestive of a small avascular lesion. The vertebral angiogram in the other Group 2 patient was considered normal.
Treatment
Five patients in clinical Group 1 underwent emergency suboccipital craniectomy and evacuation of the hematoma. Clotted blood, ranging from 3 to 5 cm in diameter was found to lie predominantly within one of the cerebellar hemispheres. Presumably the hemorrhage had originated in the region of the dentate nucleus) In one case a small amount of tissue examined microscopically revealed granulomatous changes compatible with a diagnosis of sarcoidosis. The sixth The four patients in Group 2 were treated conservatively, that is, close observation, bedrest, and steroids. The three hypertensive patients in this group also received antihypertensive agents, thereby reducing the blood pressure to a normal range according to the patient's age.'
Results
There were two deaths in Group 1. Four of the five patients treated surgically lived and subsequently regained independent function. The four patients in Group 2 made uneventful recoveries with little residual deficit.
Postmortem Findings
The autopsy findings in the two patients so examined were similar to those previously described in the literatureY as The hematoma cavity measured 4 to 5 cm in diameter in both cases. One of these patients (Case 5) had been found to have a hematoma less than 3 cm in diameter on CT scan; presumably additional hemorrhage had occurred. Moderate ventricular dilatation and tonsillar herniation were present in both cases.
Discussion
Posterior fossa hematomas most commonly result from spontaneous hypertensive cerebellar hemorrhage? , 13 The clinical presentation in cases of cerebellar hemorrhage has been described in detail previously by Ott, et aL, 11 Norris, et aL, I~ and others? '3 Our findings generally corresponded with these descriptions except for a higher proportion of cases running a benign course. Clinically, the patients appeared to fall into two basic groups. The first group (60% of the cases) was characterized by progressive deterioration with evidence of early brainstem compression. Cerebellar signs were uncommon in this group. The second group exhibited neurological findings of focal cerebellar dysfunction without depression in the level of consciousness.
The CT findings reflected the two clinical categories. The scans of the Group 1 patients revealed a large hematoma of 3 cm or more and moderate-to-severe dilatation of the third and lateral ventricles, presumably the result of obstruction at the aqueductal or fourth ventricular level. In contrast, the scans of the Group 2 patients demonstrated a relatively small circumscribed hematoma of less than 3 cm, that probably would have been difficult to demonstrate with other neuroradiological techniques. These small hematomas did not appear to produce significant mass effect and there was little or no evidence of ventricular dilatation.
The clinical differentiation of cerebellar hemorrhage from primary brain stem 3 or intraventricular hemorrhage 6 is often difficult, especially when a patient is comatose on admission. In our cases, CT scanning permitted rapid and accurate diagnoses, and proved to CT evaluation of cerebellar hemorrhage be particularly useful in the Group 1 patients presenting with findings of secondary brainstem compression.
Previous investigators have emphasized the role of direct surgical decompression in cases of cerebellar hemorrhage. TM Ott, et al., ~1 stated that unoperated patients with cerebeUar hemorrhage have a grave prognosis. Certainly, this is true for those patients who develop signs of brain-stem compression (that is, Group 1) and have a large cerebellar hematoma of 3 cm or greater and acute hydrocephalus on CT scan. However, some patients with a small hematoma (less than 3 cm) do not develop signs of brain-stem compression and can be treated nonsurgically (Group 2). In our series, the findings from the initial and follow-up CT scans were important in supporting the decision to follow a conservative course in Group 2 patients.
